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DISCUSSION
The major diagnostic problem in patient with pheochromocytoma arises when a physician examines an asymptomatic and normotensive case with a doubtful history. The hypertensive attack in paroxysmal type of pheochromocytoma seems to be very similar to the condition produced by a single injection or short period infusion of catecholamine and, therefore, has been attributed to the intermittent release of the amine from the tumor into the blood stream. Such explanation might lead to a concept that there were no release of catecholamine from the tumor between the attacks and the correct diagnosis could not be made by catecholamine assay alone during the attackfree period. Many provocation tests have been developed for this reason, but they did not always give positive result. Thus, it has been recommended to compare the catecholamine concentrations before and after provocation test.
We found in our 5 patients with paroxysmal type of pheochromocytoma that they gave a positive blood pressure response and significant increase in catecholamine excretion after histamine injection. In addition, there was also elevated catecholamine output in all 7 patient's urines collected before histamine test. Although frequency and duration of the attack in these patients varied widely, they were never hypertensive during this control period. One patient showed always increased catecholamine excretion for the period of 6 hours in which her blood pressure was stable and normotensive.
Sheps et al. 7) reported that in their 32 histamine tests in 24 patients with Vol. 12 No. 3 pheochromocytoma resting plasma catecholamine concentration remained normal in 16 tests. Plasma catecholamine levels may be normal at the moment of blood sampling. However, this did not imply whether catecholamine release was stopped entirely at this moment or tissue uptake mechanism and rapid degradation of catecholamine took place resulting in so small amounts of circulating catecholamine as to be undetectable by their assay method. We doubt the accuracy of the plasma catecholamine assay method8) they used as reported previously.9) In the present study, it was also difficult to decide whether catecholamine was released from the tumor intermittently or persistently, because urinary catecholamine was a summation of its release during 1 hour period of urine collection.
From the diagnostic point of view, however, the most interesting finding was that catecholamine concentrations were distinctly elevated in all 7 tumor patients even in urine collected during the control normotensive period. In addition, our experience of total 29 cases of pheochromocytoma, 19 sustained and 10 paroxysmal, revealed that the measurement of 24-hour urinary catecholamine never failed to establish the correct diagnosis. These results simply indicated that in patients with pheochromocytoma the diagnosis was readily established by catecholamine assay in timed urine alone, irrespective of their blood pressure levels. No more provocation test and catecholamine assay thereafter was required.
Histamine test was potentially dangerous because of alarming blood pressure elevation. Phentolamine should be always in hand and injected promptly to relieve symptoms induced and prevent possible cardiovascular complications, when the response was positive as shown in Fig.  1 . Thus, this test should be withheld where catecholamine assay was available. Tyramine test6) was less hazardous, but tend to give false negative result more frequently than histamine test, as shown in the present study. The pharmacological tests could not be performed under the influence of sedatives or antihypertensive drugs. When the patient received these drugs, the test should be postponed at least 10 days or 2 weeks later. On the other hand , chemical test did not need such precaution, only except taking alpha-methyldopa which strongly affected fluorimetry.
Why did our tumor patients show normal blood pressure in spite of elevated urinary catecholamine excretion? We found that patients with pheochromocytoma were relatively insensitive to exogenous catecholamine when compared with other types of hypertensives.10),11) In patients with pheochromocytoma, catecholamine storage in the peripheral tissues might be increased by prolonged exposure of circulating catecholamine . The response of blood vessels to catecholamine was progressively decreased as the walls was saturated with the amine. Our previous observations revealed that cate- 
